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The Climate Change Conundrum:   
A Water Resource Management Perspective	

The Big Q… 

How much water do we have? 
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Area of Interest:  Main Hawaiian Islands 
                            (except Niihau) 

Spatial Scale:  Hydrologic Units 

Ground Water 

Surface Water 
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Determination of Ground Water Availability 

R = RF – DRO – ET 
 
Simplified recharge calculation where:  R = Recharge 

             RF = Rainfall 
    DRO = Direct runoff 
                  ET = Evapotranspiration  

           

	
	
	
	
	
	

100%		
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"Sustainable	yield"	means	the	maximum	rate	at	which	water	may	be	
withdrawn	from	a	water	source	without	impairing	the	u@lity	or	quality	of	the	
water	source	as	determined	by	the	commission.	
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Determination of Surface Water Availability 

Hydrology

Fish/Wildlife
Habitat

• Stream 
Channelizations

• Native Vertebrates 
• Invertebrates
• Invasive Species
• Recruitment
• Abundance
• Diversity
• Distribution
• Other

• Swimming
• Nature Study
• Fishing
• Boating
• Parks
• Other

• Diversions
• Domestic/Municipal 

Use 
• Agriculture 
• Industrial
• Present vs. 

Potential Use
• Economic Impacts
• Other

• Traditional and 
Customary Rights

• Taro Cultivation
• Appurtenant Rights
• Cultural Values
• Other

• Multiple Diversions 
on a Single Stream

• Other

• Present Use
• Potential Use
• Other

• 303(d) Impaired 
Waters 

• Total Maximum 
Daily Loads

• Land Use
• Other

• Boating
• Other

• Scenic Views
• Waterfalls
• Tourism
• Other

• Estuaries
• Wetlands
• Nearshore Waters
• Natural Area 

Reserves
• National Parks
• Other Protected 

Areas
• Other

• Median Flow
• Base Flow
• Pre-Diversion Flow 

Estimate
• Groundwater 

Interaction
• Surface-Water Use
• Ground-Water Use
• Other

Recreation Ecosystem
Maintenance Aesthetics

Navigation Water Quality Conveyance
of Water

Hawaiian
Rights

Noninstream
Uses

Hydropower
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"Instream	flow	standard"	means	a	quan,ty	or	flow	of	water	or	depth	of	
water	which	is	required	to	be	present	at	a	specific	loca@on	in	a	stream	
system	at	certain	specified	@mes	of	the	year	to	protect	fishery,	wildlife,	
recrea@onal,	aesthe@c,	scenic,	and	other	beneficial	instream	uses	
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Time Scale:  Long-term 

	
•  Ground	Water	Management	Area	
designa@ons	

•  Water	alloca@on	dura@on	
•  Provisions	to	deal	with	short-term	fluctua@ons	
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The Bigger Q… 

How much water do we have? 
will 

Water Resource Management Issues 

Data	Needs:		Precipita@on,	air	temperature	(ET,	vegeta@on	cover,	demand)	
	
Timescale	of	the	long	term	average:		Present	to…?	
				20-year	planning	horizon?		infrastructure	life	cycle?		50	years?		7	genera@ons?	
	
Accuracy:		Need	a	specific	rate/number,	not	iden@fica@on	of	trends	or	a	range	
	
Uncertainty:		Be	conserva@ve	&	apply	adap@ve	management	


